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Understanding better ways to work with technology to meet business goals

Events 2019
New Geophysical Approaches
New survey technology and interpretation
methods
London, 30 Apr 2019
Finding Oil and Gas in South Africa
Building on the February Total discovery in
Outeniqua Basin
London, 24 May 2019
Finding Petroleum Opportunities In The
Middle East
Changing business landscape available to
investors and small / medium oil and gas
companies
London, 11 June 2019
Opportunities in Mature Provinces and
Super Basins
New ideas to develop small pools, get more
production from large reservoirs, reduce cost of
producing
London, 25 June 2019

Opportunities in the Eastern
Mediterranean
Discoveries offshore Egypt, big interest in Cyprus
and developments in Israel, Lebanon
London, 19 Sep 2019
Finding Oil in Central & South America
Brazil, Mexico, Colombia, Argentina
London, 28 Oct 2019
Solving E&P problems with digitalisation
Are ‘digital’ people as disruptive as they claim to
be? How can the status quo be changed?
London, 13 Nov 2019
Understanding Fractured Reservoirs
& Rocks
Where companies are finding success and what
techniques and data methods they are using
London, 21 Nov 2019
Understanding offshore operations with
digital technology
Stavanger, 26 Nov 2019
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Opening

How to revitalise the UKCS

DNV GL - oil companies
increasing digital spending
The percentage of global oil and gas
companies expecting to increase investment in digitalisation in 2019 was 60%,
compared to 54% in 2018 and 39% in
2017, according to a survey for DNV
GL’s ninth global oil and gas industry
outlook report, released on January
2019.
It is the area of the entire upstream industry most likely to see increased investment in 2019, out of a wide range
of categories, including capex, training,
decarbonisation, gas portfolios, and
safety.
Most in the industry now understand
that digitalisation is not an overnight
solution to all their problems, but provides incremental benefits, such as from
automation data insights, predictive
analytics, situational awareness and advanced process control, DNV GL says.
45% of respondents said they were
investing in digitalisation research.
Only 21% were investing in the second
ranked research priority, subsea technology.
73% of industry leaders said their organizations need to embrace digitalisation to increase profitability, compared
to 49% in 2017.
Over the past three years, DNV GL’s
research has tracked a reduction in the
significance of some barriers to digitalisation, such as bureaucracy, insufficient funds, and a lack of awareness of
the benefits of digitalisation among senior management. But upward trending
barriers obstructing adoption include a
lack of required skills, cybersecurity,
data access and data reliability.
45% of companies are increasing spending on cybersecurity in 2019, with a further 36% maintaining their current level
of investment. Large companies (those
with annual revenue in excess of USD5bn) are increasing spending (60%)
at a faster rate than organizations with
revenues of less than USD500m (37%).
67% of respondents say their company
will prioritize the quality and availability of data in 2019, 75% among Asia
Pacific respondents.

China
“Digitalisation is entering a critical
period, a qualitative leap, in the next
five years or so,” said Yuan Zhengang,
deputy director of Oil & Gas Institute,
PetroChina Planning and Engineering
Institute (CCPEI), in his survey response.
China National Petroleum Corp (CNPC)
is developing an “Exploration and Development Integrated Research and Application Platform,” called ‘A6’, which
aims to integrate all the core data from
the whole upstream business into a single shared platform.
Once the A6 platform is established,
the data of all CNPC’s upstream oil and
gas fields, including data from all its
research institutions, can be shared, Mr
Zhengang said. “The data is standardized and structured, and the data quality
can be guaranteed and fully shared in
real time.”

People tracking
Kamal Bahrin Ahmad, CEO of
PETRONAS Gas Berhad, says, “by deploying pervasive wireless technology
for the first time during our recent plant
turnaround, PETRONAS Gas was able
to track, on a real-time basis, the movement and location of every employee
and contractor working in our plant.

Issue 77

Feb - April 2019

Digital Energy Journal
United House, North Road,
London, N7 9DP, UK
www.d-e-j.com
Tel +44 (0)208 150 5292

Editor
Karl Jeffery
jeffery@d-e-j.com
Tel +44 208 150 5292

Advertising and sponsorship sales
Richard McIntyre
mcintyre@d-e-j.com
Tel +44 (0) 208 150 5296

Production
Very Vermilion Ltd.
www.veryvermilion.co.uk

Subscriptions:

£250 for personal subscription, £795 for
corporate subscription.
E-mail: subs@d-e-j.com

“This has greatly helped to raise our
confidence around managing everyone’s safety. It also improved productivity as we can identify at any moment,
how long each worker spends in active
production zones and how much time is
spent idling or resting.
“Ultimately, this digital solution will
help to drive cost efficiency in addition
to safeguarding our people.”
“The biggest challenge when we implemented digital tracking was to gain
people’s acceptance, as some did not initially like being tracked or monitored
in real time,” he said.
Download the report free at

industryoutlook.dnvgl.com

Using virtual reality to support expert work
- software from Geologix SI - see page 9. Employees can “walk around” an oil and gas facility
before doing it for real. They can also see a virtual version of their colleagues walking around
it at the same time.
Printed by RABARBAR sc, U1. Polna 44, 41-710 Ruda Śląska, Poland
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Can we make software more expert-centric?
Can we build software so it better supports the needs or performance of our oil and gas experts? Our forum in
London on Jan 24 2019 explored ways to do it
The oil and gas industry has many experts
working daily with software, across exploration, drilling and production activities. The software will analyse data, show them information
on a screen, give them information to enter into
a box, or give them tools to work with data or
a design, or help people transact, or work with
large databases.
What the software doesn’t usually do is help
them better understand what is happening
across their wider domain, whether they are in
exploration or operations. And situation awareness could be described as the critical factor for
both improved decision making and being able
to become a better expert.

For example, software truly designed around the
needs of experts would help explorers, drillers,
facilities operators and production engineers
get a better understanding of what the impact of
their past decisions has been, or whether their
past predictions came true, so they can make
better decisions and predictions in future.
Finding Petroleum’s forum in London on Jan
24th explored ways that software could be used
to better help here.
Topics we looked at included ways computers
can better support the mental modelling which
experts continually do to understand their domain. How artificial intelligence can automate

the ‘grudge work’ which experts do, so they
can get a deeper understanding faster. How data
from multiple sensors be brought together in a
way to make the overall running a facility easier
to understand. How we can make search (particularly for exploration) more likely to bring
up intriguing or stimulating results. How we
can make predictive analytics more helpful in
decision making.
All of this can lead to higher performance work
which is also more rewarding and enjoyable – a
win for both the company and employees.

AI to support subsurface experts – David Bamford
Artificial Intelligence is commonly viewed as a replacement for human intelligence. But by seeing it in this way,
perhaps we miss the most useful application for it, automating ‘grudge’ work. David Bamford, a former head of
exploration with BP, shared some thoughts
There is a growing school of thought among
younger oil and gas professionals that the future
is about dominance of AI in everything, and
anyone sceptical about this is just showing resistance to modern technology, said David Bamford, a former global exploration lead with BP.
Some oil company exploration managers are
starting to say they want to do all seismic interpretation with AI. “Personally I think that’s a
mirage,” he said.
A better way to find a role for AI in exploration
might be to ask what explorers are really paid
to do, how much of their time is spent actually
doing that, and whether an AI might be able to
help them spend more time on it, he suggested.
All of the subsurface disciplines – geoscience,
reservoir engineers, petroleum engineers, petrophysicists, could be together called “subsurface
detectives”, because their role is also try to figure out what is happening in the subsurface, he
said.

David Bamford
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For a typical oil and gas company, the overall
challenges could be described as increasing the
recovery factor in their producing field, making
better use of reservoir simulators, finding the
‘sweet spot’ in an unconventional reservoir,
understanding how the petroleum system in a
much explored basin actually works, and determining which play or basin the company should
enter.
These are “quite sophisticated questions,” he
said. “That’s what experts are paid to do. But is
that what experts actually do all day? Everybody
knows, the answer is no. “
A significant minority of the time might be spent
on that, but most of the time could be described
as drudgery, working through data such as cores,
well logs, geochemical analysis and flow measurements. Trying to work out whether it can be
integrated – or even found – when data might be
last seen under someone’s desk who left a few
months ago.
Subsurface experts try to understand their domain by using the data to build up models of
how they think the subsurface ‘works’ – what
it looks like, how it became that way, how the
petroleum system works. These can range from
models which exist entirely in someone’s head,
to computer models of various kinds. In the past,
subsurface models were made from layers of
tracing paper.

can take over more of the drudge work of finding data, finding if there is anything useful in
it, and helping compile this data together into a
model, he suggested.
Ideally such a model would have all the available subsurface data integrated together, including seismic and well logs. It would be a kind of
‘digital twin’ of the subsurface, similar to the 3D
‘digital twins’ which people working in oil and
gas facilities have been building.
There have been many efforts to integrate subsurface data, but Dr Bamford says he has never
seen anyone build such a data integration system.
All basins and fields are different, so the software would need to be very flexible. And it is
unlikely that the final interpretation could ever
be done by machine, because there are so many
variables involved. So human expertise would
be working together with the machine to build it.
Since a lot of the work with seismic interpretation and processing is about following rules and
understanding patterns, perhaps it is possible to
automate much of the work.
Companies are talking about doing it, “but nowhere do you actually see anybody doing it
properly,” he said. “I have not seen anything that
looks significantly different in wholescale interpretation than what I was seeing 10 years ago.

So it would be useful to ask whether machines
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Mental modelling and expert-centric software
Perhaps the key to building expert-centric software is matching the software with the models which all experts form
in their heads about how their domain works – and the same model based approach could be applied to building
the software itself, said Dimitris Lyras of Ulysses Systems
Computers and people do not think in the same
way. Computers get their (sort of) understanding from processing large amounts of data.
People understand the world by building models in their minds, which are endlessly enriched
with more experience, he said.
So perhaps the key to making expert-centric
software is working out how to bridge this gap
– but instead of expecting people to think more
like computers, having computer systems which
are more supportive of how people think, said
Dimitris Lyras, director of Ulysses Systems.
Ulysses Systems is a software company working largely in the deep sea maritime industry.
Mr Lyras also runs his own shipping company,
Lyras Shipping, and designed the software
around the needs of experts in the shipping industry.
To consider the difference between how people
understand things and how computers understand things, consider two people discussing a
subject they are both knowledgeable in. They
convey a great deal of broad understanding, but
with very few words. Both people have similar
models, and in conversation they are exploring
where their models differ.
One computer struggles to share even basic information with another computer. Their data is
usually stored in rigid relational database boxes,
and the computer has no meta-understanding of
what that information is, and what the other
computer system might need.
To illustrate how people build models, consider
that every person has their own sophisticated
model of how human characteristics change as
a person ages. But the most a computer could do
is follow instructions about how to treat a variable called age, for example by programmed to
deny admission to a club to people with an age
outside a certain range.
Meanwhile, computers provide a great deal of
value doing what they do best, processing and
moving data around. This can involve processing transactions, or doing calculations to optimise assets. But in doing this, the computer is
not usually helping anyone understand a complex situation, nor does it host any understanding of routine real world situations.
Also consider the differences between people
and machines in storing information. The
human brain is evolved to understand multiple
moving parts and variables, where the mix of

variables continually change, because most real
world situations are complex.
Computers are usually designed to only handle
information which they can put in inflexible
boxes, known as relational databases, with a
limited number of variables and limited capacity to evolve the data model. The relations between the elements are very difficult to change
after the database has been built, and the computer has no understanding of them.
When people work with digital technology, as
they do everywhere now, most of the focus is
typically on trying to get the computer to function.
This means shaping information in the world so
it can be conveniently digested by a computer,
trying to constrain complex real world information into a format which fits into a relational
database, he said.
Alternatively, we could be focusing our energy
on creating methods which help computers get
a better understanding of their world. Technologies and methods do exist to do that, but they
are not being used anywhere near as much as
they could be.
The limitations of the relational database view
of the world can be illustrated with a typical oil
and gas example, a system for managing maintenance of equipment, and making decisions
about what maintenance is required.
Ideally, such a decision would be made on how
the equipment has been used, and any indication
of a change, such as a component making a different noise or vibration pattern.
But in today’s oil and gas industry, maintenance
decisions are largely based on a fixed schedule,
based on specific interval of how long a part can
usually be operated before it is maintained. And
the decision maker has no knowledge about
how the interval came about, nor of any domain
knowledge that may have been applied.
The way that people and computers build up
an understanding of a new area is completely
different.
When people want to understand a domain, they
want to start small and gradually get a bigger
and bigger understanding, he said. But when
software wants to build something, it starts
with big questions, ‘such as what size will your
user base be’, ‘what software architecture do
you want to use’ – and everything subsequent

Dimitris Lyras of Ulysses Systems

is made on these opening questions.
Opening questions could instead be ‘is the process you are emulating in the software similar to
another commonly recognised process?’, ‘given
your initial development goal what further information should we gather to support it?’, ‘Is
there any variation in context?’
There is not discussion of fixed architectures,
no discussion of technical constraints until a
better understanding is reached of the logical
process. Much the way we do when we try to
learn, he suggested.

Analytics
Data analytics gives another good illustration
of the difference between how people and machines understand a domain, he said.
Data analytics people build algorithms to try to
identify a trend in data, or find inflexion points,
or other analytics tasks. The algorithm is a series of instructions a machine can understand.
But without expert involvement, the results
of the algorithm are rarely relevant to the real
world.
Mr Lyras has seen analytics attempted many
times in his own domain, ship chartering, understanding the decisions made by cargo owners
(such as oil companies) and tanker owners.
“People try to understand the chartering business by looking at the data and isolate a few
trends. Then they realise the trends identified
depend on hundreds of variables, and unless
they are related, the trends are of no use to anybody. Then they start listening [to the domain
experts],” he said.

Understanding
computer systems
A related topic is making the computer systems
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Furthermore management and security of private data needs to be understood by regulators.

the model, it means that if you understand the
model, you can understand the software.

As an example, consider autonomous vehicles, which have a great deal of complex code
defining what a vehicle would do in a certain
situation. The engineers building it need to
understand this code well enough to predict how
a vehicle would behave given a certain situation, to be sure it would not hit a person.

Another challenge involving understanding
computer systems is making one computer
system interoperate with another. To do it,
stakeholders need to understand separation and
propagation of processes to precisely determine
similarities and co-ordinate behaviour. Snapshots of multiple process statuses via objects in
a conventional API, without process propagation analysis from one system to another, is not
enough.

Nearly all software development begins with
a model of some kind, but then the emphasis
moves onto writing code for the different model
elements, and because the code itself mixes data
organisation, retrieval and logic together, it is
disjointed and definitely not modelled. It is hard
to understand even by the parties who contributed to the design because of this mixture of
concerns.

Making computer software easier to understand
is also essential for cybersecurity, since hackers
thrive on the obscurity of software, and ease of
which malicious code or activity can be hidden.

The best way to make computer systems easy
to understand is to build them around models
(which can be as simple as boxes and arrows on
a piece of paper). If the software closely follows

themselves easier to understand. This is much
easier to do if the computer systems are built
around models. Model-based software is also
easier for domain experts (who are not computer experts) to understand.

There are efforts to make it possible to make
software automatically from models, known as
‘low code’ or ‘no code’ – nobody need ever see
or write any code at all, just logic as we do in
mathematics.

Can we make search systems more interesting?

At least 20 per cent of searches made on enterprise document management systems are exploratory, rather
than looking for something specific. And an exploratory search might be more effective if it could deliver
something which catches people’s attention, said Paul Cleverley, associate lecturer with Aberdeen’s Robert
Gordon University

Explorers have always said that oil is found
“in the minds of people”, not by technology
or documents, said Paul Cleverley, associate
lecturer with Aberdeen’s Robert Gordon University.
So when explorers are searching for information, it might help if the search results stimulate
people’s minds, taking their interest in a direction they had not expected.
The primary function of search should of
course be to give people what they are looking
for, but Mr Cleverley has been exploring the
idea that corporate search systems could give
people a little more.
While 80 per cent of enterprise searches are
looking for something specific – 20 per cent of
searches are just exploring. So the search engine is acting as a kind of “creative assistant,”
stimulating new needs, he said. But they are
not designed in this way.
It is worth noting that search technologies de-

veloped for the consumer world do manage to
stimulate people, partly through their ‘voting’
systems, where you might find something you
really like based on the fact that many people
before you have chosen it, and the search engine has moved it to the top of the results.
But in the enterprise world, the goal is often
not popularity, but presenting people with
something no-one has seen before. Voting type
search results achieve the opposite.

Alternative methods
Mr Cleverley presented his research into alternative ways a search could be managed. The
search results were evaluated by asking geologists to score them for usefulness.
The research looked at 3 algorithms. Algorithm A was simple, ranking documents by
popularity and frequency of the target terms,
such as steel, corrosion, resistance, stress.
Algorithm B looked more at two-word pairs
and compound terms, such as “cathodic protection.” Algorithm C looked at terms from
single words often seen together, such as micro
climate or stuck pipe.
Algorithm B was rated as “most useful” by
expert participants. Algorithm A was second
most useful, but many people thought it was
too general. Maybe it was useful for novices.

Paul Cleverley, associate lecturer with Aberdeen’s
Robert Gordon University
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Algorithm C was thought perhaps more for
expert users, who might be searching for these
two word terms, he said.

The study did indicate that search engines
could work in different ways, depending on
whether the desired results were general, expert, situational, broad, rich or intriguing, he
said. “Compared to existing search tools, geoscientists felt these techniques would increase
their ability to come across interesting, surprising and valuable information.”
In one example, a search result related to
ophiolites led an exploration team to consider
a new geological element which could have an
impact on the final result. The search did not
involve any new content, just new ways to interrogate existing content.
It may be helpful to consider the different ways
information can stimulate people, such as an
unexpected trend or event, or telling people
something they did not already know. It can be
an occurrence which conflicts with the information you already have, such as an oil seep
in an area you did not think contained source
rock. Such information pushes people to update their mental models of how their domain
works.
If we define information itself as something
new (if telling people something they already
know is not considered information), then we
can say that deep expertise itself is developed
through (to some extent) being surprised by
information.
More from Paul Cleverely is at

www.paulhcleverley.com
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Eigen – helping experts work with safety data
It is easy enough for companies to fit oil and gas facilities with sensors and generate lots of data on safety
related issues, but a much bigger challenge to use the data to drive better decision making. Software
company Eigen has developed an approach based around data modelling
people’s mental models of what they need
to look at.

All oil and gas operators worry about accidents – and all struggle to make sense of
large amounts of data which attempt to tell
people what is going on. UK software company Eigen has developed an approach to
help oil and gas companies work with the
data and get a better understanding of their
safety barriers, based around a core data
model.
Murray Callander, CEO of Eigen, presented
the software with a live demonstration to
the conference audience, of a safety barrier
management system for an oil company
operating on the Norwegian Continental
Shelf.
Safety barriers, as used by oil and gas operators, are not physical objects, but a mixture
of sensors and procedures designed to prevent any problem developing to the point
where it becomes catastrophic.
Managing them can be complex because
it isn’t always obvious what function any
sensor performs as part of the barrier. For
example the purpose of a gas detector in
a wider safety barrier might be buried in a
document nobody ever reads.
Eigen’s software does not make any determinations itself about safety itself, but it
aims to help companies understand whether
their safety systems function as they have
been designed to, and improve the internal
conversation about what improvements or
maintenance needs to be made.
The software aims to automate the usual
process of doing safety barrier checks in
oil companies, with a monthly review by an
engineer, compiling a complex spreadsheet
copying data from multiple data sources, and
distilling it all into a PowerPoint slide, Mr
Callander said. This manual work is sometimes known as “data munging”.
The core of Eigen’s software is a data model,
showing how the various data available can
fit together, including data from sensors and
software systems. Based on this model, it is
possible to show the data in many different
views, according to the needs of different individuals.
For example, you can see the biggest impair-

Prioritising problems
Some kind of prioritisation system is necessary in safety equipment management, otherwise a failed emergency light or delayed
sensor calibration is given the same priority
as a critical pressure sensor which has malfunctioned.

Murray Callander, CEO of Eigen

ments the software has identified, which have
not yet been subjected to an expert review
to assess the risk. You can drill in further to
find out more about what specific equipment
or “tags” are causing the impairment, or why
it is categorised as such. For example, it
could be overdue maintenance task.
If you have designed your barriers around
multiple safety layers (“Swiss Cheese”
model), you can monitor the current status
of the different layers. This is important in
understanding how a problem (such as a
small leak) might affect multiple safety layers, and make the holes larger.
For example you might be aware of a malfunctioning piece of equipment you rarely
use and think it is no big deal. But the software might tell you that this equipment is the
single barrier you have in place to stop a big
problem occurring, and so you really need
to fix it.
You could bring up all of the problems which
a certain system has.
You might be an individual given the
responsibility of ensuring that all the gas
detectors on a plant meet a certain performance standard – and you can use the software
to show the current status of all the gas detectors.
You might want to calculate a Key Performance Indicator of the number of inhibitors
you have impairing safety functions.
None of the systems use any analytics or artificial intelligence. It just aims to present data
integrated together in a way which matches

A gas detector might have a different role depending on which way the wind is blowing
(because it is then detecting gas leaking from
a different place). So the criticality of the detector may depend on the wind.
The system can also help you identify when a
component failure is more critical than it immediately appears. For example if the failed
sensor is your only system for detecting a gas
leak, which could be catastrophic.

Developing the software
Much of the development work went into
building the core data model, which took 4
years, from 2009 to 2013. Eigen is now on
the second generation of its data model.
The model can take data from sensors and
software systems, such as work orders,
safety cases, and personnel competency data.
One lesson the company learned while building the model was not to be too ambitious
about data quality or strictness, Mr Callander said. This slows down development
and makes it harder to get useful outputs. It
is usually better to start with something and
improve it over time, as you realise specific
areas where the model does not deliver the
depth of understanding people need.
The hardest part of the software development
was making the final data display meaningful. It involves a large amount of time from
“high bandwidth people” trying to make
everything correct. But if there are obvious
errors in the data presentation, people lose
confidence in it.
The underlying software is all open source,
and runs on the Neo4j Graph Platform.

Feb - April 2019 - digital energy journal
DEJ April 19.indd 7

7

25/03/2019 17:44

Special report from Expert-centric digital technology event

NOV - optimized maintenance decisions –
software led

One of the toughest decisions in offshore operations is when to do maintenance. Developing software tools to help
is far from easy. Julian Zec, chief engineer and manager condition based maintenance and reliability with National
Oilwell Varco, explained
For over a decade, oil and gas companies have
been trying to change their maintenance work
from being based on a time fixed schedule
(“time based”) to doing maintenance only when
it is required (“condition based”). But this is far
from easy, even with the help of sophisticated
software, explained Julian Zec, chief engineer
and manager condition based maintenance and
reliability with National Oilwell Varco (NOV).

The company first tried to find a third party
software system which could be used to manage
the data and support decision making, but after
testing over 15 different monitoring and asset
management packages, found that none of them
was a match. “It was too general, it was not
covering the areas we need, and we didn’t have
any control over it,” he said. So the company
decided to develop software itself.

There is a big prize for doing it right. Drilling
companies will typically spend $20-40m over 5
year periods on comprehensive drilling equipment maintenance work, which may not be
necessary. And of course the costs of failure
of a drilling rig can be colossal, and doing the
right maintenance work can much reduce the
risk of this.

A first challenge was deciding what data it
actually needed. A typical drilling rig has
60,000 pieces of data provided every second.
But “maybe 100” of these are really useful for
maintenance of equipment piece, some times
as few as 10.

But on the other hand, improved maintenance
procedures do not obviously make a difference
to the bottom line. Planning maintenance on
a fixed schedule is much simpler than using
software to make a decision about when to do
maintenance. And the software might make the
decision making harder, such as if it informs
people that they have a 30 per cent risk of a
failure in a not particularly important piece of
equipment over the next 3 months, and they
only need it for 30 days.
The analytics needs to do more than just identify what is happening, it needs to help someone
decide what to do about it – for example tell
them how much time they have to fix a problem
before it gets more serious, he said- and how to
effectively organize work getting there.
And bringing in new technology requires changes in how organisations work, which usually
no-one is keen on.
NOV provides comprehensive packages of
drilling equipment for drilling rigs, with 600
packages provided in the last 12 years. It recently started offering more proactive support
services, analysing data from its drilling equipment, and the service is now provided for 55
offshore drilling rigs around the world, covering 1200 pieces of equipment.
It includes diagnostics and maintenance support for the drilling equipment, the subsea
equipment (including blow out preventers and
risers) and lifting and handling equipment/
cranes.
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That led to the next big challenge, working out
how to best present the data to support decision
making.
Maintenance decision makers do not need
fancy software or visualisations, they just need
the most relevant information at the right time
for their decision making. They often use a
spreadsheet to do their data analysis.
To generate this data, an engineer has to take
account of large amounts of historical information, repair records, engineering documentation, sensor data and analytics data, and finally
make a decision, and issue a work order for the
work.
So the most useful software might be software
which can automate the tasks of building their
“spreadsheet” for them, so they do not have to
spend hours “wrangling” data.
Once a decision to do maintenance work has
been made, the company needs to mobilise a
team to do the work, and make a plan which
complies with all regulations and requirements.
“You need to look at the whole picture at the
same time,” he said.

NOV Varco’s Julian Zec

including maintenance people, customer service people, design engineers and customers.
The best way to approach the challenge is to
see it as a continuous journey of improving
maintenance decision making, involving changes to the organisation, changes to the expert,
and changes to the software, he said. You
need to keep focussed on the goal of improving condition based maintenance, being able
to tell people exactly what they need to do. If
you can’t explain why a change will improve
something you should stop.
NOV was involved in two joint industry projects involving DNV and ABS, who would
ensure that results have a high level of quality
and make sense. “Without third parties input it
is very easy to go blind,” he said. “Data science
always try to solve something which is interesting first but not necessarily valuable.”
Another challenge is managing the enormous
amounts of information, including historical information which might give indications about
trends. NOV has decades of engineering and
project information, but much of it has no common governance system, he said.

The same software can be used to diagnose
unexpected occurrences or anomalies, to try to
explain what is going on.

NOV has developed standard data structures
for all of its equipment, so there is a standard
way to record data about equipment reliability,
the criticality of the component, and the failure
modes. It took many lengthy meetings of experts to get this right, he said.

Developing a decision making system based
around condition based maintenance involved
some re-organisation of the company, putting together new teams with domain experts
in charge, with people all over the world,

To develop the software, reliability experts
sit next to analytics and equipment experts,
rapidly experimenting and building prototypes
for something which would convey useful information to a maintenance manager.

digital energy journal - Feb - April 2019

DEJ April 19.indd 8

25/03/2019 17:44

Special report from Expert-centric digital technology event

How virtual reality can support expert work
Paul Helm, Associate Technical Director with Geologix SI, and a former head of oil and gas with HP, has been
exploring ways virtual reality can support expert learning in oil and gas
Virtual reality can support learning in many
interesting ways, far more than just helping
someone familiarise themselves with a piece
of equipment, said Paul Helm, Associate Technical Director with Geologix SI, and a former
head of oil and gas with HP.

long lengths of time, so perhaps it is most suitable for short (15 minute) meetings, he said.
Put on the headset, do what you need to do, take
it off and carry on with your (non-VR) work.

“Most companies struggle to understand how
and where to use it. Talk to online gamers,
they’ll give you the answers,” he said.

The virtual integrated
operations centre
includes software
running geotechnical
applications, drilling
Technical Director with
software, and capabGeologix SI
Or the subsurface can be shown as a mesh, and
ility to interact with
you can cut parts out or take slices to see what 3D models, such as core samples or resistivity
you want.
models, and see real time data such as weather
information. You can touch a virtual screen.

Mr Helm built a virtual reality model of an oil
and gas facility, based on a complex engineering model, with over 10m graphical elements,
all pipelines and cable runs.
As you walk around the virtual facility, you can
see real-time data from a historian or sensors
alongside the object in discussion, such as tank
levels or rotation speeds.
You can walk around the virtual facility with
colleagues, discussing it as you go.
This tool can be very useful to remote staff involved planning maintenance work, who can’t
necessarily get a good understanding of the
task from the paper documents of the facility,
he said. With a virtual model they can see what
it will look like when the work is being done,
including with scaffolding and cranes.
The engineering model is based on CAD data,
but it could also be based on photogrammetry
or LIDAR models.
VR is a tool, a means to an end, not an exclusive new working environment. People would
probably not want to wear a VR headset for

It could be possible to build a subsurface version, although it could be tricky working out
which elements of the subsurface you want to
have as transparent and which areas translucent
(semi-transparent). But “VR and translucency
don’t go together, technology performance
Paul Helm, Associate
being an issue in such cases” he said.

Collaborative work
environments

The same technologies can be used in the oil
and gas industry, to develop collaborative work
environments. Mr Helm has built virtual “integrated operations centres”. They are similar
to the “big room” integrated operations centres
which many oil companies have, with people
from multiple disciplines looking at the same
data on big screens. But there is no expensive
physical infrastructure or travel needed, everyone can work in their homes using a VR headset.
In the virtual integrated operations centre, you
can see yourself and your colleagues as avatars
in the VR room on the screen. If you look at
a piece of data on a virtual screen, your avatar looks up so your colleagues can see what
you are looking at. You can also talk to your

colleagues (using
VOIP). This idea is
maybe best understood by watching the
video of Mr Helm’s
talk.

Education
Mr Helm conducted a project with schools
near his home in Cumbria, UK, initially to try
to encourage children aged 9-14 to take more
interest in science, technology, engineering and
maths (STEM).
He put together a simple problem involving a
virtual reality machine, involving pulling levers
and turning dials. The problem could be tackled
at different levels, where the ‘red’ level meant
they were given no instructions at all (see
image on following page).
About 6000 pupils tried the problem over 2
days, taking no more than a minute each. The
time was constrained because of health and
safety concerns for and the possibility VR can
cause headaches if used over longer periods
with children, if the headset is not adjusted
for the distance between their eye pupils or focussed properly.
Many people learn best when they are able to
try different things out in pursuit of a goal, and
that is something virtual reality can support
very well.

Training firefighters using virtual reality

The children scored their experience somewhere between “awesome” and much better
than that, Mr Helm said, mainly because it
was something new and exciting. But an unexpected benefit was that teachers saw they
could recognise certain characteristics in the
children which would otherwise take months
to figure out, for example identifying the children who were good problem solvers, or the
ones which just did the same thing over and
over again although it wasn’t working. Some
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children were better at taking instruction, and
some had poor co-ordination or spatial awareness. VR makes it easy to quantify these factors, he said.
Mr Helm also tried out a learning tool for
firefighters in his district of Cumbria, so they
could improve co-ordination and better assess

risk. The firefighters in this region are mainly
‘retained’ so not full time, and geographically
dispersed over a large region. This raises challenges when scheduling training together, even
more so when training for rare or complex fire
scenarios.
With the virtual reality tools, they can continually refresh their skills, and also be put into
situations they think they know, but which
are slightly different, for example when an
instructor introduces with a sudden change in
different wind direction sending the smoke in
a different direction so changing the immediate
risk to firefighter (and others) safety, he said.

The software
Underlying everything is a computer game engine called “Unreal Engine” from a US com-

pany called EPIC, which is also used to build
the popular Fortnite computer game.
EPIC is interested in enterprise users as well
as computer game companies. Other customers
include pharmaceutical companies using the
technology for collaborative drug discovery,
providing people with access to models which
tell you how to design molecules, and manipulating molecules to create new drugs.
The EPIC technology has also been used by
McLaren for car design. “I saw their design director give a demonstration of drawing the curve
of the car. It took him 5 minutes – it used to
take one designer up to 20 days [on] pencil and
paper to achieve the same result. The outcome
being a faster design cycle and greater number
of new models to market.”

How to revitalise the UKCS

A joint forum in Aberdeen sponsored by the UK’s Oil and Gas Authority, Subsea UK, the Oil and Gas Technology
Centre and the National Subsea Research Initiative (NSRI) looked at ways to revitalise the UK’s Continental Shelf.
There were contributions from OGA’s head of
technology Carlo Procaccini, Aberdeen’s top oil
economist Professor Alex Kemp, Apache’s projects group manager Hamish Westwater, Shell’s
commercial manager for upstream Nina Holm
Viste, among others.

The cost of developing oilfields “has come down
dramatically in the last 4 years,” he said. “We
have a good environment now.” This has led
to “quite a strong rebound” in projects getting
the go-ahead, getting half a billion barrels of oil
equivalent into production.

Topics included a financial simulation model to
predict the future of the North Sea, how Apache built a subsea tieback in 8 months, how to
get marginal / smaller fields (known as ‘small
pools’) into production, how to improve co-ordination between different parties, technology
research into a tie-back and offshore facility for
the future, and how carbon capture might fit into
future plans.

It is important that new developments are well
co-ordinated, since they often have many different companies involved. It is important for OGA
to facilitate access to the UKCS infrastructure by
companies other than the owners of it. And it is
important to prove new commercial and business models, he said.

Carlo Procaccini, head of technology at the
UK’s Oil and Gas Authority, said that small
pools represent a “big prize”, but also need new
thinking. The OGA believes there could be 10 to
20bn barrels of small pools out there.
By getting more small pools into production, it is
possible to get more value out of existing infrastructure,
w h i c h
otherwise
m i g h t
need to be
decommissioned
for lack of
throughput, he
said.
Carlo Procaccini, head of technology
at the UK’s Oil and Gas Authority

10

There are new opportunities for midstream players (such as pipeline operators) in upstream oil
and gas operations. There are new technologies
being developed for subsea tiebacks, he said.

14 probable fields, 5 possible fields, and 402
technical reserves not in production (i.e. marginal fields).
The “technical reserves” have a wide range of
sizes, with 115 under 5m boe, and 2 greater than
200m boe. There are 163 in the Central North
Sea, 112 in the Southern North Sea, 80 in the
North North Sea and 32 West of Shetlands.
The financial model was based on an oil price of
$60, or 55p/therm for gas. It is based on small
pools costing $5 per barrel premium on normal
reservoirs. It is based on very limited cost escalation, 2 per cent a year, which may be unrealistic, given the industry’s track record of allowing
costs to massively escalate in times of higher oil
price.

“It is very important operators engage upfront
and proactively, and come up with concepts
which are more modern, effective and efficient.”

It shows today’s oil and gas production at 1,800
thousand barrels of oil equivalent per day, and a
steady decline but then a plateau of 800 tboe/d,
from around 2036 continuing out to 2048.

The challenge is exploration,” Mr Procaccini
said. “We know how to deliver fields. How do
we accelerate development and add in exploration?”

The model is based on 421 new field developments, of which 6 are already sanctioned, 14
from future probable and possible, 295 from
marginal fields, and 106 future discoveries.

Professor Alex Kemp

The annual investment works out at around
£6bn / year in 2018, compared to £16.5bn in
2015, growing slightly to £7bn/year in 2021,
and then slowly declining to £3.8bn by 2030 as
production plateaus. Operating costs also show
a smooth decline.

Professor Alex Kemp, professor of petroleum
economics with the University of Aberdeen
Business School, presented a financial simulation model for the future of the UKCS. It was
based on a database of 400 sanctioned fields
(already in production), 90 incremental projects,

The decommissioning expenditure for the entire
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North Sea is
calculated
at £53bn at
2018 prices.
“I painted an
optimistic
picture,” Mr
Kemp said.
“I’ve been
around
a
Professor Alex Kemp, professor of pet- long time
roleum economics with the University and
seen
of Aberdeen Business School
history. I’ve
seen time when production was falling dramatically (the late 1980s), then it went right up in the
1990s. There was a target of 3m bopd in 2010,
but it never got close, it was 2.4. So you get surprises in both directions.”

ment team meet every Monday to make decisions, which can then be “scaled” through the
company very quickly, he said. This means
Apache’s decision making can be much faster
than companies which just have field offices in
Aberdeen, and their main decision making in
London or Houston.

By reducing time, you reduce costs,” he said.
“Don’t spend too long optimising it, just get it
onstream and see how it performs.”

All of the managers have 10-15 years’ experience.

When asked what he thought about OGA’s
current approach, he said, “They make a big
difference,. There’s always a question of how
big a stick they have. I think the stick is getting
bigger.”

Now Apache’s senior management want to see
a similar subsea tie-back built every year for the
next five years, he said.

Because everybody is clear on what decision the
company has decided to take, there is no conflict between different departments on getting it
done, he said.

OGA and the Central North Sea

The company culture gives individuals clear
goals, which mean everybody is very exposed,
there is no hiding place if someone does not
achieve their targets. This is a culture which
suits some people more than others, he said.
”But all project people want to deliver.”

Alastair Macfarlane, business development
manager for the Central North Sea at the Oil and
Gas Authority, explained how OGA is trying
new ways to improve production. OGA sees its
role as “enabling and influencing”, and trying to
find ways to “accelerate the pace.”

There have also been big improvements in commercial practise, such as cluster developments.
“We need a lot more of these,” he said.

The project team identified that one source of
hold-ups was the time take to achieve regulatory approvals. This matter was raised with the
regulators, the Oil and Gas Authority, who were
told “if you take a month to approve, you are
delaying it by a month”.

It is developing new licensing models (selling
the rights to explore and drill in a certain block),
which “try to create more flexibility”. The license rounds flip each year from frontier to mature areas.

The full study can be seen in detail free online
if you search for “Can Vision 2035 Become a
Reality”.

There was an element of ‘name and shame’
working, trying to identify and publicise the
cause of any delays.

Apache

Apache worked with suppliers which it already
trusted, including PD&MS Group, Global
Energy Group, Proserv, Subsea7, qedi, and Specialist Valve Services. “The best lesson learned
is to work with those you know can do it. No
new suppliers, no new people in the team. Trust
takes time to learn, once you’ve got it, use it.”

The lifetime of many fields has been extended
due to technical advances such as long reach
horizontal drilling, he said. Technology enabled
companies to develop challenging fields such as
high pressure, high temperature.

Hamish Westwater, projects group manager
with Apache, talked about a project Apache did
to get first oil from its Garten development, a
subsea tie-back, just 8 months from discovery.
Before this was done, conventional wisdom said
that a subsea tie-back took 2 to 2.5 years.
The tie-back was to the Beryl field which is 42
years old. It is 200 miles Northeast of Aberdeen.
Before drilling, the P50 estimate was that the
field would hold 4m barrels. But data gathered
during the drilling process led to the estimate
being increased to 12m barrels.
Rather than stop work to replan, Apache decided
to bring forward the schedule, trying to get the
field online in 2018, rather than in Q1 of 2019.
“People said it was impossible,” he said.
Apache’s working mantras are “culture and
leadership, challenge the norm, early stakeholder engagement, fit for purpose design / collaboration,” he said.
All UK staff in the company work in a single
office building in Aberdeen, and the manage-

Apache considers “life of field” contracts with
suppliers.
“You’ve got to make sure you’re getting best
practice and performance, but work as a partner
and not a master-slave arrangement,” he said.
As a result, the field was brought into production in November 2018, less than 8 months after
discovery.
There was a new production flexible oil pipeline
tied to an existing riser, and a new rigid gas line,
and a new power umbilical. There was a new GE
subsea tree with Proserv controls, a new topsides
flow line, and two multiphase flow meters.
The project is ready for more production wells in
future, and water injection.
“The biggest ‘value leakage’ is wasting time.

OGA is also putting together “area plans”, where
it works on a plan to develop a specific area of
the North Sea, bringing together the companies
involved. It is breaking up its ‘areas’ into ‘subareas’.
“We’ve learned it is better to break them into
small digestible chunks, it’s easier to build momentum, and less confidentiality issues.
For example it is looking closely at the Greater
Buchan area in the Outer Moray Firth, where
two thirds of acreage is unlicensed, but there
are also mature fields, such as the Buchan field.
There are many prospects and leads.
When a company submits a development proposal, OGA gives it a score on factors such as
the overall strategic vision, and whether it contributes to maximising economic recovery.
“It is important to be flexible,” he said. And we
need “collaboration between suppliers and operators to optimise concepts.”

Shell
Nina Holm Viste, UK commercial manager for
Shell Upstream, talked about the company’s
Shearwater Hub Development in the Central
Graben Area of the North Sea.
Shearwater was facing late life challenges, including issues from reservoir compaction. There
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was a potential Cessation of Production in the
early 2020s. Shell wanted to find a way to extend life to 2030 and beyond.

trifying the offshore facility, and generating
power directly from gas offshore, and putting
CO2 directly into the seabed, he said.

It could do that through drilling economically
technically justifiable targets nearby, and also
handling oil and gas from fields operated by
other companies in the surrounding area, so it
could sustain higher levels of production.

“In practical terms, there are vital steps to assess
[if CCS works] economically and strategically,”
he said.

In order to make this possible, it embarked on a
‘replumbing’ project. Before, it was drying the
gas and sending it to Bacton terminal in Norfolk,
UK, by pipeline. Now, the gas is not dried, but
kept wet (containing some natural gas liquids)
sent via the Fulmar Gas Pipeline to St Fergus,
Scotland, while the liquids are lifted by tanker.
The company wanted to develop the nearby
Arran field, which was operated by a different
company, with Shell holding a minority holding.
There had been many attempts since 1985 by
different parties to develop the field, and the license was due to expire in September 2018 if no
drilling took place. The largest shareholder, with
47 per cent, has stated in March 2018 that it has
“potential [financial difficulty] with sanctions.”
The companies involved were under pressure.
In efforts to find an alternative arrangement, 67
per cent of equity in the field changed ownership, and Shell stepped in as a ‘substitute operator’.
The success factors were having clear objectives, reaching alignment between the different
partners, and taking a disciplined approach, she
said.
When asked about her thoughts about OGA, she
said, “OGA is an important sparring partner –
they can act as neutral mediator.”
In a subsequent panel discussion, Alastair Macfarlane, business development manager for
the Central North Sea with OGA, noted that
he had never seen 67 per cent of equity in one
field change hands in 2 months and be overcome. “The commercial activity can only be
applauded,” he said.

Carbon Capture
Panel participants were asked what they were
currently thinking about the potential for carbon
capture and storage in the North Sea.
“It is something both operator and government are looking at,” said OGA’s Carlo Procaccini. “We (approach in the) long term as
opportunity to repurpose assets, what we call
energy transition.”
Other ideas for repurposing assets include elec12

Alex Kemp of the University of Aberdeen said,
“It is disappointing the demonstration projects
were shelved.”
“The Acorn project (perhaps the most advanced
UK carbon capture project today) is tiny, I’d say.
But the learning by doing aspect could be useful.
We’ve examined CO2 EOR, but from an economic point of view is quite difficult. With some
emphasis on technology at the capture side.”

Set a target
Gordon Drummond, project director with the
National Subsea Research Initiative, proposed
that the industry should set a target for where
it would like to be in a year’s time with getting
small pools online. It could specify a minimum
field size which is considered a viable proposition, and, as an industry, try to get 10 in play
by next year.
“It would be quite easy to get a target wrong,”
responded OGA’s Carlo Procaccini.
The industry’s record is not so bad, with 100m
barrels of reservoirs brought into production
during 2017 through drilling. “We are serious
at wanting to see an acceleration,” he said. “The
size of accumulation is perhaps not the right way
of framing it.”
And there are also reports of companies making
a business case from much smaller accumulations, as little as 0.7m barrels, he said.
OGA’s “area reviews” allow the company to
think about the available resources in a certain area, and make a plan for all the marginal
fields. If you leave them behind, they may be left
stranded forever, he said.
There is some co-ordination between OGA and
the Oil and Gas Technology Centre on developing new technologies, such as for high pressure, high temperature (HPHT) wells, he said.
Another technical theme is subsea compression
for the West of Shetland.

Do lawyers obstruct business?
Robert Ruddiman, Partner, with law firm Pinsent Masons discussed the criticisms made in
the Wood Review on Maximising Economic
Recovery (MER) in the North Sea. He noted the

review had been critical of “certain legal behaviours” saying they were not conducive to MER.
“I’ve thought deeply about it,” he said. “I’ve
identified different legal behaviours. And also
behaviour of license holders, co-venturers, operators of adjacent blocks, relations between operators. In each of them you find best and worst of
behaviours.”
“Lawyers are often risk averse and find problems,” he said. But our “over cautious stance
can be compounded by unrealistic commercial
behaviours.” It all “leads to corrosive outcomes
opposed to MER.”
It may be easier if people make more effort not
to “overcomplicate” the way they approach risk,
reward, relative contribution of partners in a
joint project, he said.
You can get a better working relationship if there
is a better understanding of the relative balance
sheet strength of different parties – what works
for a big company will not necessarily work for
a small one.
It is helpful to have a mindset which is “curious,
not questioning,” he said.
The oil and gas industry is asking itself why it
hasn’t seen sustained use of a successful alliance
model – when alliance models have worked very
well in industries such as rail and automotive.
Pinsent Masons has clients in retail, financial
services and construction, which have successful
developed shared commercial models.
To make collaboration work, it is “critical to
understand the context of everybody involved,”
he said. “There needs to be something in it for
everybody.”
Collaboration can be defined as both “working
with someone to produce something,” or “traitorous co-operation with an enemy”.
You need to establish a common goal and get
aligned on it. “Very basic stuff,” he said.
We need to “not overcomplicate it, hold people
accountable.”

Efficiency Task Force
Phil Simons, VP projects operations Subsea 7,
and chair of the Efficiency Task Force (ETF),
gave a joint presentation with Dr Mariesha Jaffray, Continuous Improvement Manager Oil
& Gas UK, on how North Sea companies are
improving efficiency.
One example of efficient operations cited was
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Venture Oil and Gas, which was the operator
for 15 EPIC (Engineering, Procurement, Installation & Commissioning) projects on marginal
fields from 2005 to 2013. This included 200km
rigid pipelines fabricated and installed, 30km
of flexible pipelines and 100km of umbilicals,
purchasing 900,000 project management, design
and installation engineering hours.
“They changed the way industry works. With
standards and simplification, they surprised the
industry,” he said.
In a lot of marginal field developments, the
value comes from building quickly, he said.
Another interesting partnership was between
operator Chrysaor and contracor Subsea7 to
build the Lomond pipeline. The project was
sanctioned 4 months after Chrysaor became the
operator, the line pipe ordered the same time,
construction starting 4 months later, and the
pipeline mechanically complete after 7 months
after sanction.
The operator questioned whether it really needs
all the thousands of tons of documents produced on a major project such as a pipeline. It
developed a new working model with suppliers,
where you begin with 100 per cent trust, and see
whether people erode it, Mr Simons said.
On CNOOC’s Buzzard Phase II project, the
operator asked for a completely new contracting
model, with standard KPIs and common goals.
“They said, everything is up for grabs” to do
something different,” he said.

Analysing small pool potential
James Hall, analyst with a strategic decision
making consultancy start-up called Axiom EMI,
presented an analysis of small pool potential
in the North Sea. He found 420 discoveries of
which 195 could count as viable, together making up to 9.6boe. Of these there are 60 fields the
research team believe will come online before
2023.
80 per cent of the fields on this list would be developed subsea tie-backs, and the vast majority
haven’t had any concept work or pre-feed engineering. There are a few developments likely to
be unmanned platforms, mainly fixed but some
floating, he said.
The analysis showed that the biggest eight
owners of small pool licenses are Total, IOG,
Premier, Shell, BP, Conoco Phillips, Equinor
and Ithaca. But 1.8bn boe (of the 9.6boe total)
are in the hands of other companies.
Total has 5 potential tiebacks which could link
to their own infrastructure. “These have no rea-

son not to happen,” he said.
Subsea tiebacks are harder where there are different operators, such as the Glengorm field,
which is operated by CNOOC, which would
need a tie-back to the Gannet or Culzean platforms operated by Shell and Total. Perhaps this
project could be treated as a ‘test case’ to challenge the industry and see if it can make such a
collaborative project work, he said.
One way to achieve cost savings could be to
have better standard subsea systems, and smaller
and leaner infrastructure initiatives, he said.

Outer Moray Firth
Colin Percival, technical director of oil operator
Parkmead Group, said he gathered together all
the companies with licenses in the Outer Moray
Firth, for collaborative discussion about how
everything could be improved.
Rather than having an operator (Parkmead)
lead the discussion and manage the data, an
independent company, First Subsurface, was
brought in to compile the data together.
As a result of studies, the estimate of potential
oil production was increased from 1bn boe to
2bn boe.
The fields are challenging – sour (high in sulphur), heavy, or small, and they all need new
technology. “We need to start clustering these
things to make them work,” he said.
Paul Lindop, infrastructure and commercial lead
with First Subsurface, sees the approach similar
to the CRINE project of the late 1990s, where
a group of project managers got together to try
to work out how to collaboratively reduce costs.
“We tried to scale that down to Outer Moray
Firth,” he said.
The project team wanted everyone to align on
a shared set of goals. It might make sense for a
group of operators, or an operator and contractor
together, to set up a new business, a “special purpose vehicle,” specifically to develop marginal
fields.
“I love the idea of re-use of knowledge,” he said.
“As an operator could you contribute data about
subsea tree designs? If I’m a new operator I want
to say, “can you tell me which of your trees will
do the job.”

Tie-back of the future
Graeme Rogerson, Small Pools Solution Centre Manager with the Oil and Gas Technology
Centre (OGTC) talked about the OGTC’s work
to reduce the cost of subsea tie-backs (pipelines
which connect a new subsea well to old infra-

structure). The idea is that by reducing the cost
of these, the overall project cost of developing a
small pool can reduce.
The project group are looking at multiple approaches. One is to ask fishing vessels to avoid
areas where there are subsea pipelines, rather
than spend money protecting the pipelines from
fishing nets through trenching and piling. Fishing vessels could be warned away with buoy
markers.
Another idea is to have a standard design and
layout for drill ‘centres’ on the seabed.
If power can be generated on the seabed, then
there is less need for cabling and control systems.
The pipelines themselves could be re-usable,
perhaps made from thermoplastic composite
pipe. Other equipment could also be re-used.

Facility of the future
OGTC is also working on a project “facility of
the future”, similar to the ‘tieback of the future’,
where it would develop a low cost ‘smarter’ facility.
It could have floating oil storage rather than
pipelines (a production ‘buoy’ or FPSO), much
more use of unmanned operations, so the skilled
workforce are largely onshore.
There is a ‘concept study’ with Buoyant Production Technologies, a subsidiary of Crondall, and
sponsorship from Premier Oil, Total E&P UK,
Lloyds Register, Siemens, Wärtsilä, Ampelmann and BW Offshore.
Having the oil stored in a cylindrical container,
rather than a FPSO, has been described as using
a “cake tin rather than a biscuit tin,” she said.
The platform would have no helideck, but a
“walk to work” access with a stabilised gangway from a vessel. It would be designed for
visits once every 6 months. OGTC is currently
looking for people who have a marginal field to
do this as a study.

Chevron
Richard Gale, subsea team lead with Chevron,
talked about his company’s efforts to develop
the Alder Field, which is HPHTC, discovered
in 1975, but at the time the technology was not
available to develop it.
Mr Gale has been looking for different design
concepts. But it would need to be approved by
Chevron’s Design Assurance team in Houston,
who would be more comfortable with a concept
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if it had already been used somewhere else.
The design was to have a single pipeline back
to the Britannia platform, a subsea pig launcher,
composite materials for the pipe, and a corrosion
monitoring system.
The company found a subsea HIPPS (high-integrity pressure protection system) design
used by other oil majors, a vertical tree system
adapted from something Chevron had done in
the Gulf of Mexico, a reeled pipe-in-pipe system
used elsewhere, a subsea cooling loop where
cooling systems could be switched on and off
independently which had been used elsewhere,
and a corrosion monitoring tool which Chevron
had previously developed for Gorgon Field in
Western Australia.

“Most of the technology we needed already
exists. Just because it is old doesn’t mean it is
wrong.
If it is used before why not use it again,” he said.
The entire three well subsea equipment design
was copied from another installation on the
Captain Field which was designed 20 years ago,
with the only change being to add plastic lining
to pipe to mitigate corrosion. The same subsea
equipment could be re-ordered with the same
part number.
Tony Laing of the National Subsea Research Initiative suggested that there could be an impartial database of all the trees in service. The lead

time for a new Christmas tree can be as much
as 2.5 years.
“Tree vendors don’t tend to have forgings in
stock,” said Chevron’s Mr Gale. For a new
tree, “I’m being quoted 18 months but we allow
2 years. Apache could only do a project in 8
months because they had a tree in stock. The
critical part is tree, drill, facility.”
Presentations from the forum can be downloaded from https://www.subseauk.com/9244/
subsea-expo-2019 (bottom of the page)
The event agenda is online at https://www.

subseaexpo.com/conference-and-events-programme/?d=3&rs=revitalising-ukcs

AVORD – reducing security testing costs 40 %
UK company Avord promises to reduce the cost of security testing for small and medium businesses by as much as 40
per cent, by making it easier to get directly in touch with an appropriate tester
UK cybersecurity start-up AVORD has a plan
to make security testing much less expensive
for businesses, with an online portal which puts
companies directly in touch with appropriate
testers.
It could all lead to much more security testing
happening with no increase in expenditure – so
both better cybersecurity and more employment.
95 per cent of UK businesses with 100-250 employees are working with external security testers today, according to a survey by AVORD.
They spend on average £347k per company.
With fees as much as £1,100 per person per day,
77 per cent of respondents think that security
testing is too expensive, the survey found.
Security testing is a sensible way to test out your
cybersecurity defences. You work with someone
with hacking skills, but who is on your side, and
see if they can get into your computer systems.
But companies currently have to make a difficult
choice between going with a large consultancy
company, which will often charge high overheads and allow very little personal relationship
with the tester, or going to a smaller testing firm,
or individual consultant, who might have limited
resources available.
And large consultancies typically have processes
which are “needlessly complex and expensive,”
says Brian Harrison, CEO of AVORD. “We’ve
seen this happen many times, most customers
are not happy with the results.”
Having a personal contact with the tester, rather
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than working with a de-personalised consultancy, is also something businesses like, says Mr
Harrison. “Testing is a strange thing. Companies feel vulnerable about someone coming in [to
their systems]. You want a relationship with the
individual, like with a doctor.”
AVORD’s solution is an online portal where
businesses can search for security testers with
relevant expertise and appropriate recommendations, negotiate a fee with them directly, and
then pay a premium of 5% to 10% to Avord for
the connection service.
Avord estimates that it can reduce the cost of
security testing by as much as 40 per cent.
Some companies need the best cybersecurity
expertise they can possibly find, but not all of
them. And if a 16 year old can be a good hacker,
a 16 year old could also be a security tester, and
do it without charging anything near the fees the
top security consultants charge. Typically, testers on AVORD charge around £500- £600 a day.
The portal should make it easier for more people
to become security testers, such as current computer science graduates. If they charge lower
fees, then it reduces the cost of security testing
to companies, and enables more testing hours
to be purchased. It all potentially leads to better
security for businesses, and many fee earning
opportunities for young graduates.
AVORD has oil and gas experience in that its
CEO Brian Harrison is a former group functions
risk and control officer and global finance information security officer with Shell. Before
founding Avord he went on to take roles as

senior manager risk and
compliance
with Lloyds
Banking
Group and
the UK Post
Office.
Howard Pritchard, COO
Brian Harrison, CEO of AVORD
of Avord, is a
former principal security consultant with various departments of the UK government, and a group head
of information security at an organisation he is
unable to name in public.
AVORD is initially launching in the UK, US,
Australia and Canada, with a plan to expand
later in Europe.

Choosing your test and tester
It takes an element of cybersecurity expertise to
choose the tests and the testers, and Avord can
assist with this.
Choosing a test program involves identifying
your risks, identifying what to test, understanding testing types, and setting a regular testing
program. For example, you could choose to
regularly test whether your wi-fi is secure, or if
someone can access your network.
If your company has specific security needs,
such as with vessels or aircraft, you can find a
tester with experience in this.
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How Gabon runs a license round
The West African country of Gabon is running a license round to attract international oil and gas companies,
supported by seismic from four different companies.
The West African country of Gabon is running a license round to attract international
oil and gas companies, supported by seismic data from four different companies,
and multiple geological study reports.

The cost limit (the amount of revenue
which can be treated as costs) is raised to
75 per cent for deep and ultra-deep offshore oil, and 90 per cent for deep and ultra-deep offshore gas.

It has also worked together with academics
at the University of Houston to develop a
financial regime which works for both oil
companies and the government.

The terms have been designed working in
consultation with academics at the University of Houston, to develop a format
which would work well for both industry
and government, with an emphasis on attractiveness and flexibility, he said.
3 per cent of annual turnover must be allocated to “social responsibility” or diversified investments, of which 75 per cent is
cost recoverable.

A January 2019 launch event at Claridge’s
Hotel, London will be followed up with
events in Singapore, Houston, Beijing,
Equatorial Guinea, Moscow, Calgary and
Brazil over Jan-May 2019.
There are 35 open blocks in this round, of
which 23 are described as “deep offshore”
and 12 “continental offshore”.
There has been oil production in Gabon
since 1965, and 5bn boe produced to date.
But the emphasis today is on making it
more attractive for foreign companies to
enter and reverse the decline in production. The country would like to see more
exploration, particularly in its deep offshore.
Five discoveries were made between 2013
and 2018, a mixture of gas / condensate
and oil, of which four were in the deep offshore, and one in shallow waters.
The new 2019 code has input from the tax,
customs and environment departments of
government. The main contractual agreement is the production sharing contract,
where the state gets a participation of 15
per cent in the development and production phase (although doesn’t participate
in exploration costs), and the state-owned
Gabon Oil Company (GOC) owns 10 per
cent of the project, which it pays for at
market price.
The fiscal terms include small tweaks to
aim to make exploration more attractive.
This includes extending the ‘exploration
period’ from 8 years to 10 years, extending
the exploitation period to 30 years for oil
and 35 years for gas.
The royalty rate is reduced to 5 per cent for
deep and ultra-deep offshore oil and 2 per
cent for gas.

All of the seismic blocks in the 12th licensing round are extensively covered by
seismic surveys, done by ION, Spectrum,
CGG and PGS. The surveys were done
roughly in the period 2003 to 2009 and
2015 to 2018.
There is some overlap in the survey area,
but with surveys at different densities.
For example block E14 in the South has
been covered by three 2D surveys by ION
and Spectrum over 2003 to 2009, the PGS
2D 2007 MegaSurvey, Spectrum gravity
gradiometry data, and a 2015 CGG 3D
survey.
Gabon has published a catalogue with detailed information about each block, covering the environment, water depth, acreage
size, nearest discovery, plays, wells, and
data available.
Spectrum has the role of “chief technical
partner” for the 12th Licensing Round.
There are also geological studies done,
such as by CGG through its Robertson
division, tying seismic data with gravity
and magnetics, well data, and tectonic
plate studies, and satellite imaging to map
offshore slicks.

21st century technology
Neil Hodgson, executive VP geoscience
with Spectrum, is enthusiastic about the
idea of “milking the acreage with 21st century technology”.

Most exploration to date in the region,
done in the 1960s and 70s, has been postsalt. But there could be more hydrocarbons
in the pre-salt.
The pre-salt section has had little attention
to date, because it couldn’t be seen on the
old seismic. But oil can be caught at the
base of the salt, he said. The pre-salt in
North Gabon is unexplored, and has 4 or
5 source rocks.
Better imagery is available from new seismic partly because there are better ways
to model the seismic velocities. The well
data, the modern PSDM (pre-stack depth
migration) and Kirchoff Tomography all
help “give us a better grip on velocities,”
Mr Hodgson said.
Most of the exploration so far has been in
channel sands which are draped over salt
diapirs (salt domes). This makes “bumps”
which were large enough to see in lower
resolution 1960s seismic. Some have been
drilled but not all.
In 1970s no-one had invented “sequence
stratigraphy” the work of modelling rock
layers in term of the geological time the
sediment formed.
Data from the wells already drilled is
available from the government department
Direction Générale des Hydrocarbures
(DGH) in Libreville.
In Southern Gabon there is a clear possibility of post salt hydrocarbon system,
with undrilled sands 60m thick. But there
are concerns about reservoir quality. “You
need better seismic – that’s what the industry has now,” he said.
Ultra-deepwater, there is a completely
new play, with sands at the edge of the fan
from the River Congo, sitting over Aptian
source rock.
“You’ve got a huge basin you know is
generating oil, virtually unexplored,” Mr
Hodgson said. “We’ve never been able to
image this before. There is a sophisticated
hydrocarbon agency. I think it one of the
world’s best opportunities for chasing oil.”
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Energistics standards are developing and integrating
Oil and gas data standards body Energistics reports that it is making big advancements in its standards WITSML,
PRODML and RESQML, including making the standards more integrated, covering new use cases, and better
supporting the transmission of data assurance information
Oil and gas data exchange standards body Ener- on a common data architecture. They share the PRODML
gistics reports that it is making big advancements in its standards WITSML, PRODML
and RESQML, including making the standards
more integrated, covering new use cases, and
better supporting the transmission of data assurance informations. Its standards cover the whole
of upstream, except seismic data.
The purpose of the organisation is to help companies manage and share data more efficiently
and cost effectively, through a series of data
exchange standards that have been created by
subject-matter experts from within the Energistics members. One can therefore say that the
standards are created by the industry and for the
industry.
Broadly speaking, WITSML covers everything to do with the well and the drilling of it,
including both real time and static information.
PRODML covers surface and downhole measurements related to production, plus support for
fibre optic measurements like DAS. RESQML
covers earth model components – and anything
to do with subsurface geoscience, reservoir engineering and simulation.
The three standards had different origins, but
Energistics has been making major efforts
over the past few years to merge the standards
together so they comprise a coherent whole,
with barriers between them eliminated, says Jay
Hollingsworth, CTO of Energistics.

same co-ordinate reference systems, and style.
Now it effectively looks like one big standard.
They can all be co-mingled together in a single
data transfer.”

WITSML
In the drilling world, there are three sorts of data
and they are all covered by WITSML.
Firstly, objects which are fairly static, or “reference objects”, such as the well bore header,
including names of the operator and their
ownership, the location of the well.
Secondly, the “snapshot in time”, such as the
drilling morning report, operations report from
a semi-submersible vessel or drilling rig on a
vessel, and fluid analysis reports.
Thirdly, the “growing objects”, data which is
continually changing. This is data from sensors
on the drilling rig, such as the hook load or rate
of penetration. In the WITSML world, this is
known as “log data”. This is where most of
the focus in WITSML goes, Mr Hollingsworth
says.
WITSML is probably best known for moving
real time data, sending data to oil companies’
real time operations centres, where they are
monitoring critical wells in real time. Data is
sent from the drill site into cloud data storage
and visualised in the office, with data streaming
handled with WITSML.
However, WITSML can also be used to move
data between two different software applications, or between software and a database. For
example data can be sent automatically to a
regulator, and WITSML is used in some places
as a regulatory reporting vehicle.
WITSML is used increasingly for data archiving
and storage. “If someone wants to give you a set
of files that contain all the data about the drilling
of the well, it is difficult to imagine what file
format you would put that in. You couldn’t put
it in a spreadsheet,” according to Hollingsworth.

Jan Hollingsworth, CTO of Energistics

“People don’t want to be thinking about one
standard for one kind of data, a different standard for different data. We’ve put them together
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“People have realised the WITMLS transfer
format is a good way to deliver an archive,” he
said. “The same way as you would use a SEG-Y
tape to move seismic data. You can have a set
of WITSML files that represent the entire well
construction history.”

PRODML is for production and surface data.
There are many different types of production
data – including real time measurements, well
tests, data from downhole sensors, including
fibre optics, or production data from flow meters. All of this data can be moved in real time.
It can also be used to describe the way the
equipment is connected together in a vendor
neutral way, such as which pumps are connecting to which manifolds, or how the wells
are connected together, which valves are open
or closed, and where hydrocarbon is flowing in
the pipes. PRODML covers all these scenarios.
PRODML can be used for regulatory reporting,
including for monthly production from wells, or
reporting more often. Regulators like it because
it means they don’t have to develop and maintain their own standard, Mr Hollingsworth says.
And operators “sort of like it” because it means
they can, in theory, use the same standard for
reporting to multiple regulatory authorities, in a
vendor-neutral way.
PRODML is also useful for data analysis, such
as a PVT (pressure, volume, temperature) analysis of production data, or techniques to analysis the composition of a hydrocarbon stream.
Similar to WITSML, the standard is also wellsuited to move data between different software
applications, and as a vendor neutral way to archive production data, making it available for
e.g. data analytics.

RESQML
The third standard, RESQML, is for moving
data in the earth modelling chain. It is not used
for moving raw seismic data, but is used in
moving all the data generated in seismic interpretation, including velocity models, structural
models, grids and voxels, ultimately reservoir
characterisation and simulation, and well paths,
which can be moved to drill planning applications.
The standard aims to cover all information
which might be shared between vendor applications.
In 2018 a sophisticated demonstration was
made at a trade show, involving BP, Shell and
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multiple different software applications including RMS from Emerson-Roxar, together with
Emerson-Paradigm’s SKUA, Beicip’s OpenFlow and Petrel from Schlumberger. It showed
how RESQML could be used to move data back
and forth between disparate applications. During the process, the data structure evolved from
3D data arrays to grids, which after simulation
in CMG’s IMEX were finally viasualized in
Dynamic Graphics Inc’s CoViz 4D software.
All of the data was cloud hosted, “rather than
having people standing around with laptops,”
he said. And the data was moved from Amazon
to Google Cloud and back to Amazon, because
of where the different software packages were
hosted, showing how RESQML can seamlessly
support multi-application and multi-cloud scenarios. Rather than creating a multitude of links
between these different applications, they just
needed to be able to interface to a single standard format, RESQML.

how much people can rely on it. A data assurance assessment would ideally be carried along
with the data through whatever software or analytics it is used for.
We often hear it said in conferences that geoscientists spend 60 per cent of their time looking for data. The real picture, says Ross Philo,
CEO of Energistics, is that, with today’s data
managemet systems, geoscientists no longer
need to spend time looking for data, but they
can spend 60 per cent of their time assessing the
quality of data and making corrections – verifying, validating and correcting the data before it
can be put to use.
Jana Schey, COO of Energistics

Strategically, Energistics wants to demonstrate
the value of standards to industry and their
contribution to digital transformation efforts. It
wants to make the standards easy to implement
and use. It has a number of tools developed inhouse or by other companies to help do this.

Transfer protocol
Historically, real-time data itself has been
moved between machines using XML standard, which is “the original web server’s way
of interacting with computers”. It has a “call
and deliver” mechanism, where one computer
requests another computer send data.
Recently, however, Energistics has introduced a
new way of moving data, known as the Energistics Transfer Protocol, or ETP. With this new
protocol the data transfer mechanism has moved
to a more “advanced, true streaming way”, with
data sent continually “rather than making repeated calls”. It is “truly real time”, much lower
latency (time lag between an event and data
transmitted about it), and makes better use of
the available data communications bandwidth.
Having faster data transfer gives oil companies
confidence to move more of the drilling operations staff to onshore offices, because they can
get the same view of what is happening as they
would on the rig floor. As well as safety benefits, this has benefits in costs, and makes more
offshore bed space available. It also enables
more people to get involved, including from
service companies.
The Energistics Transfer Protocol has also been
used to stream RESQML data between different
earth modelling applications. With PRODML,
development is underway to use ETP to stream
acoustic sensor data (from fibre optic cables in
wells) and measurement data in real time.

Trustworthiness
A big theme for Energistics is conveying the
‘trustworthiness’ of data, or an assessment of

Energistics wants to make sure the technologies
are compatible with new ways of working, such
as cloud hosting, which “wasn’t dreamed of 25
years ago,” she said. “Now everything is in the
cloud.”
Ross Philo, CEO of Energistics

If analysts could access data assurance information, they can save much of that time. And the
data assurance information can carry over to the
next person to work on the data, so they also
don’t have to make the same checks.
When data is both structured (as with Energistics standards) and has quality assurance metadata, then it is ready to be ingested into machine
learning algorithms, something many oil companies are experimenting with, Mr Philo said.
The data assurance process does not eliminate
bad data, it just flags it as ‘non-compliant’.
Energistics members decided that this approach
was better than just removing the ‘bad’ data,
because it might be the only data you have.
By flagging it as non-compliant, the data user
knows to treat it with an appropriate low confidence level.

Development plans
“We thought it was time to take another look at
our vision and mission,” said Jana Schey, COO
of Energistics. “We did some slight modifications.”
Energistics goal overall is to “strive for seamless data sharing in oil and gas. That’s a lofty
goal.”

Energistics wants to ensure it remains relevant
and financially sustainable. Currently the sole
source of financial support is the membership
fees. It is looking for ways to expand the organisation. “Maybe we can do some different
things to decrease our reliance on membership,”
she said.
New versions are being developed for all the
standards, to handle emerging reservoir and production workflows, including WITSML version
2.1 (where the scope has already been agreed),
and a new version of RESQML (tentatively
scheduled for 2020).
A new version of PRODML is already out for
public review and testing, with new capabilities
including data on how pressure changes over
time (“pressure transient analysis”), and better
ways to work with acoustic data (fibre optics in
wells), including calibration data.
Some members have been looking for ways to
leverage the standards in midstream and downstream.
Energistics plans a series of webinars during
2019, and also runs “Special Interest Group”
meetings where people working the standards
can talk about what they are doing. It runs public
training courses 2-3 times a year for WITSML
and could also do the same for PRODML and
RESQML if there was demand from
industry users.

Feb - April 2019 - digital energy journal
DEJ April 19.indd 17

17

25/03/2019 17:44

Operations

DataRobot – making data analytics much more
accessible

DataRobot has a mission to make data analytics much more accessible, giving subscribers access to hundreds of advanced
algorithms and a method to find the most useful one. Like having a data scientist without having to employ one
DataRobot of Boston, USA, has a mission to
make the most advanced data analytics tools accessible to companies – without them needing
to hire their own data scientists.
Subscribers to the platform can access hundreds
of different algorithms, including algorithms
developed by DataRobot’s own product team.
They can also access open source standard
tools, including Python, TensorFlow, R and
H2O.
Perhaps the most useful part of it is the machine learning algorithms, says Simon Blunn,
VP EMEA with DataRobot. For example, you
can apply them to vast historical data sets derived from test or result data. You can try to put
together models, train them with historical data,
which you can then use to predict the results
from new source data.
You can run multiple models and score them
for those which are most likely to make a better
prediction.
There are also tools to assess what kind of problem you’re trying to solve, and what algorithm
might be most applicable.
The algorithm pre-processing steps can identify
noise within data, perform pattern matching and
principal component analysis. DataRobot can
automate that step.
“Picking the right algorithm is one of the hard-

est parts,” Mr Blunn says. One person might
know 3 or 4 algorithms, DataRobot can try hundreds of different ones.

In downstream oil and gas, it can be used to
optimise vehicles, predict demand, manage
complexity, and predict retail sales.

Companies often want to compare the predictions they can get from using algorithms on the
platform with what they are currently developing manually.”

One client the company can name is oil and gas
engineering company FMC, which wanted to
get better at predicting equipment failure, so it
could find the right level of spare parts to keep
in stock.

The platform enables domain experts to do their
own data analytics without having to work with
data scientists – which can be very helpful because domain experts have an understanding of
which factors are most likely to drive outcomes.
They can use this understanding to help choose
which model to apply.
Another benefit of DataRobot is that the models
can be put together much faster – in minutes or
hours rather than weeks or month.
The company has a number of clients in the upstream oil and gas industry who use it to build
predictive models for oil and gas production,
gathering data from multiple different sources.
The technology is included as part of the “data
science centre of excellence” at one oil major.
There are many use cases in upstream, including
finding hidden structures in seismic data, developing new ways to analyse well data, and better
managing maintenance and making predictions,
and managing the supply chain, Mr Blunn says.

The company has set up a “DataRobot University,” to help people understand how to use the
platform and drive business value.
In terms of integration with other software,
DataRobot has an open standards approach,
and can connect to any source information via
its Application Programming Interface (API).
Or the data can be extracted manually and imported into DataRobot. Or a model can be built
in DataRobot and then exported so it can be
used as part of software.
DataRobot was founded in 2012 by “two of the
world’s leading data scientists,” Mr Blunn says,
who saw that there would be limitations in how
much companies would be able to use data science if it relied only on employing your own
Data Science specialists.
Mr Blunn was formerly MD UK and Ireland
with Qlik, a data visual analytics company, a
company also bringing business intelligence to
a wider audience.

Making hands-free maintenance easier

UK company Intoware is developing software tools which make it easier for companies to move from paperbased processes for maintenance to ones where all the manuals can be viewed in a headset screen and data
entered electronically
Most of us have seen demonstrations of headset-based maintenance software, where technicians can bring up information about tasks and
reference materials from manuals in a headmounted display, entering data directly into the
system using voice commands.
It is easy to see the benefit of these systems
because maintenance can be done without any
paper manuals or forms, and it is much easier
to monitor the work which is being done, or, if
necessary, provide remote assistance.
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But moving a legacy maintenance management
process into headsets is not easy. UK company
Intoware is developing software tools to make it
much easier to build maintenance processes for
head-mounted displays and systems.
Intoware’s “WorkfloPlus” software is designed
specifically for digitizing complex processes in
a variety of industries and industrial settings.
It can be used to build the processes you want
people to follow, including what information
they need to see at each stage, and what information they should enter.

There is a drag and drop tool, where you can
create processes and connect them together in
a step. This diagram can then be used to create
instructions. The workflow can be built “just
putting boxes together,” and should be as easy
to use as Microsoft Word, says James Woodall,
CTO of Intoware.
Intoware does not make the headsets itself but
works closely with a headset manufacturer. The
headset device looks similar to Google Glass,
and is made by a US hardware company called
Realwear, called the HMT-1. Intoware is a lead
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software partner.
Mr Woodall
says that many
‘wearable’
technologies
up to now
have been
largely smartphone apps
James Woodall, CTO of Intoware
with a wearable element
to them. But now we are seeing a new wave of
systems and software completely designed about
wearable headsets.
The company is working with a number of oil
majors but is unable to disclose their names.

Benefits of headsets
If the information appears in someone’s headset,
then they are hands-free, they have the information immediately available, and so can do much
more productive work.
The documentation can also be integrated with
software, so people can report what they have
done (and who did it).
There is no need to take manuals or forms into
the maintenance site, no need to carry paper

while doing the work, no later work typing paper
based from data into a computer system, and no
problem with illegible handwriting.
Data can be entered via speech so the system is
completely hands-free (although a tablet or keyboard might be easier to use if larger amounts of
data typing is required).

Audit
The time stamping of data entries gives a level of
quality assurance over the data – you can check
data was entered when the person was actually
on site, and you can check the intervals between
different entries roughly match the amount of
time it would take the person to move from one
task to the next.
It means that alerts can be automatically issued
if certain checks have not been done by their due
date.
Many customers say their biggest concern is
being sure their work is being done properly,
Mr Woodall says. Complex audit systems involving paper checks and audit staff have been
developed.
It is not so much that staff are distrusted, just
that work often isn’t done as it is needed and this
needs to be rectified.

Carrio Cabling case study
One client is an oil and gas supplier, Carrio Cabling Corporation of Colorado Springs, which
designs, engineers and manufacturers cable assemblies, also supplying military and medical
industries.
It has 40-50 members of staff assembling multiple customer orders at the same time, and
sometimes staff members move to work on a
different assembly multiple times a day. Each
assembly can have different instructions and
procedures.
The company worked with Intoware to develop
a headset mounted system, to give the necessary
information to employees, and make it easier
for management to monitor the efficiency of the
work, identify bottlenecks and quality control
issues.
The company anticipated it would take 9-12
months to deploy the system and train staff, but
actually, it only took 6 weeks, Intoware says.
Now the team is building around 5 new workflows every day and has completely replaced the
paper-based system with a digital one. Hourly
reports are sent to management.
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Lebanon 2nd Round

Make Better Decisions with Reprocessed Data
Blocks
Offered Blocks
Licensed Acreage
PSDM MegaSurvey
2D GeoStreamer
2D Conventional

Lebanon

Evaluate prospectivity with over 10 000 sq. km
of matched, fully-migrated, and merged 3D seismic.
Prepare for Lebanon’s 2nd Offshore License Round,
scheduled for the first quarter of 2019.
Find out more or book a data show: amme.info@pgs.com

A Clearer Image | www.pgs.com/Lebanon
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